Direct induction of Dictyostelium prestalk gene expression by DIF provides evidence that DIF is a morphogen.
We have isolated a gene that is very rapidly induced at the transcriptional level by DIF--a low molecular weight, diffusible factor necessary for stalk cell differentiation in Dictyostelium cells developing in vitro. The gene encodes a protein containing an N-terminal signal peptide preceding approximately 70 tandem repeats of a highly conserved 24 amino acid sequence with a high cysteine content. These features suggest it is an extracellular structural protein. During normal development, the gene is maximally expressed in the slug, in which the mRNA is very highly enriched in prestalk over prespore cells. The gene is not detectably expressed until the tipped aggregate stage, several hours later than prespore genes, suggesting that prespore cell differentiation precedes prestalk cell differentiation. The demonstration that DIF induces a gene normally only expressed in the prestalk zone of the slug provides strong evidence that DIF is a Dictyostelium morphogen.